). To determine the PI3K isoforms involved in T and B cell The existence of two pathways for lymphocyte migrachemotaxis, we studied lymphocytes deficient in PI3K␥, tion, one mediated by DOCK2 and one by PI3K, raised which is directly activated by G␤␥ subunits of GPCR the question whether distinct lymphocyte subsets pref-(Stephens et al., 1994). As a functional readout for PIP3 erentially used one pathway or the other. Control, production, we first analyzed PKB phosphorylation in DOCK2 Ϫ/Ϫ , or Wn-treated T cells that had migrated to chemokine-stimulated PI3K␥ Ϫ/Ϫ T and B cells. CCL21-CCL21 were analyzed by flow cytometry. In all experiinduced PKB activation in PI3K␥ Ϫ/Ϫ T cells was greatly ments analyzed, migrated cells were L-selectin high and reduced compared to control T cells, whereas no differ-CD44 low , corresponding to bona fide naive T cells (not ence was observed between control and PI3K␥ Ϫ/Ϫ B shown). cells ( Figure 3A ). We nonetheless found no significant When we analyzed migration of control and DOCK2 Ϫ/Ϫ difference in migration of PI3K␥ Ϫ/Ϫ T cells compared to B cells, we observed residual DOCK2 Ϫ/Ϫ B cell migration control T cells at concentrations of 100 nM CCL21 or at high CXCL13 concentrations (30% of control B cell higher ( Figure 3B ). Only at the lowest CCL21 concentramigration; Figure 2E ): this was completely abrogated tion tested (50 nM), we consistently detected a signifiwhen DOCK2 Ϫ/Ϫ B cells were pretreated with Wn, cant reduction (2-fold) in the number of migrated whereas control B cell migration was reduced only 40% PI3K␥ Ϫ/Ϫ T cells ( Figure 3B ), despite similar expression of CCR7 on both populations (Supplemental Figure S2) . after this treatment ( Figure 2E) . We conclude that, as This mild reduction in CCL21-mediated T cell migragenerated mice lacking both DOCK2 and PI3K␥. DOCK2 Ϫ/Ϫ PI3K␥ Ϫ/Ϫ T cells did not migrate in vitro to tion was also reflected in short-term (2 hr) homing assays. Accumulation of PI3K␥ Ϫ/Ϫ T cells in SLO was 100 nM CCL21 ( Figure 4A ), CCL19 or CXCL12 (not shown). In some experiments, residual migration was reduced ‫%03-%51ف‬ compared to control cells ( Figure  3C Ϫ/Ϫ to DOCK2 Ϫ/Ϫ PI3K␥ Ϫ/Ϫ T cells. Similar to our PI3K␥ Ϫ/Ϫ T cells versus 35% for control T cells; n ϭ 1479 and 1348 cells, respectively, from seven spleen sections observations using Wn, homing to all SLO was further impaired in DOCK2 Ϫ/Ϫ PI3K␥ Ϫ/Ϫ T cells compared to in two independent experiments).
In contrast, PI3K␥ Ϫ/Ϫ B cells migrated comparably to DOCK2 Ϫ/Ϫ T cells ( Figure 4B ). When analyzing sections from PLN and spleen, we observed that most control B cells, even at the lowest chemokine concentrations at which migration could be reproducibly detected DOCK2
Ϫ/Ϫ PI3K␥ Ϫ/Ϫ T cells were unable to migrate into lymphoid tissue ( Figures 4C and 4D ), although inhibition ( Figure 3D ). Taken together, these data suggest that PI3K-dependent B cell chemotaxis was not mediated appeared less complete than in Wn-treated DOCK2 DOCK2 deficiency also affected T cell integrin activato higher surface integrin levels in these cells (Supplemental Figure S1 ). tion. In static adhesion assays, we observed no differences in CCL21-induced adhesion of control and Since maximal adhesion in static adhesion assays is only observed 3 min after chemokine addition, it was DOCK2 Ϫ/Ϫ T cells to the ␣ 4 ␤ 1 ligand VCAM-1 (2.5 g/ml) and ICAM-1 (4 g/ml) ( Figure 6A We have previously shown a central role for DOCK2 The relative contribution of PI3K during physiological lymphocyte homing has not been extensively addressed during lymphocyte migration (Fukui et al., 2001) . Here, we analyzed lymphocyte migration in more detail and in previous studies. Our findings suggest that in T cells, in contrast to neutrophils and Dyctostelium, PI3K plays demonstrate a DOCK2-independent role for PI3K. PI3K activity is required for migration in neutrophils and Dyca less important role during chemokine-induced lymphocyte migration. Rather, efficient T cell migration retostelium, in which the cell biology of migration has been most extensively studied ( 
